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System Overview 
In 1998, Suncor’s Upgrading Oper- 


ations combined forces with Bently 
Nevada to undertake a major Machinery 
Protection System project titled the 
Continuous Vibration Monitoring 
Project (CVMP). The first phase of 
the CVMP included the upgrade 
of ten (10) pump/compressor trains 
with one 3300 Series monitoring 
system per train. Bently Nevada was 
the engineering contractor for this 
project and provided many services, 
such as system engineering, elec- 


trical design/labor/materials, mechanical 


design, project management, doc- 
umentation, and overall site supervision. 
Installation and commissioning of 
this complex operation required the 
coordination of many Bently Nevada 
departments, including Manufac- 
turing, Project Engineering, Mechanical 
Engineering, Systems and Instru- 
mentation, Machinery Management 
Services, System Integration Engi- 
neering, and Training. Phase one 
was completed in October 1998. 

Phase two of the CVMP was com- 


pleted in May 1999 and included the 
installation ofa Data Manager® 2000 





About Suncor 


Suncor’s oil sands business began operations in 1967 and is the first commercially successful oil sands 


venture in the world. Suncor mines and upgrades oil sand, and markets custom-blended refinery feed- 


stocks and premium transportation fuels near Fort McMurray, Alberta, Canada. The company has produced 


more than 750 million barrels of oil and has reserves sufficient to sustain operations for another 50 years. 


The process for extracting the oil from the oil sands requires four major operations: Open-pit mining, 


Extraction, Upgrading, and Energy Services. The Fort McMurray operations produce more than 200,000 


barrels of oil equivalent per day. 
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(DM2000) data acquisition, diag- 
nostics, and trending system for a 
total of eighteen (18) machines. 
In addition to the vibration data 
available from the DM2000 system, 
process data is integrated from the 
plant’s process historian database 
(Honeywell PHD) via an OPC 
client/server link. This link allows 
operations and maintenance per- 
sonnel to correlate process data with 
vibration information to better 
understand the health of their 
machinery. The DM2000 system 
is also connected to the corporate 
LAN, thus allowing Suncor per- 
sonnel to view the live machinery 
dynamic information from their 
office workstations. Figure 1 shows 
the system arrangement. 


Compressor Damage Revealed 
In April 2000, a scheduled 10-day 


outage for compressor train 7K-10 
took place to upgrade the compressor 
high-speed coupling and check the 
compressor alignment in conjunction 
with a catalyst change-out. The 
shutdown began on a Sunday night. 
On Monday morning, the Staff 
Engineer reviewed the data collected 
by the Data Manager 2000 system 
during the train shutdown. He imme- 
diately observed in the alarm event 
list that overall vibration amplitude 
had reached almost 10 mils on 
one of the bearings (Figure 2) and 
then settled out at around 2.5 mils. 
Normal radial vibration for this 
machine is less than 1 mil. Armed 
with this information and concerned 
that machinery damage had pos- 
sibly occurred, he immediately called 
a meeting with the Operations 
department to review the events sur- 
rounding the shutdown. 
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Root Cause 


Experience with this compressor 
had shown that sustained operation 
with more than 2.5 mils of radial 
vibration resulted in accelerated 
pivot wear on the machine's bearings, 
leading to increased bearing clear- 
ances. The machine’s vibration 
amplitudes were also known to be 
very sensitive to bearing clearances. 
By finishing the 10-day outage 
without inspecting the machine, 
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SYSTEM ARRANGEMENT | FIG. 1 


it was estimated that the machine 
might start out with 2.5 mils of 
vibration, but would rapidly increase 
to 4 mils — well above the alarm 
levels of 3.2 mils — in less than 6 
months, resulting in a forced outage. 
This made it a relatively easy decision 
to open the machine for inspection. 


Because Suncor had integrated 
process information into their 
DM2000 system, the engineer 


was also able to identify, using a 
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ORBIT OF HIGH 
VIBRATION ON 
COMPRESSOR 
INBOARD 
BEARING THAT 
TRIGGERED AN 
ALARM. 


FIG. 2 


THE SAVINGS FROM 


THIS SINGLE EVENT, 


.. PAID FOR te 
ENTIRE COST OF 


THE SYSTEM. 
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correlated trend plot, a rapid depres- 
surization of the compressor 
immediately prior to the high vibration 
alarm. Upon checking with Oper- 
ations personnel, it was learned that 
such rapid depressurization was a 
deviation from standard operating 
procedures during a unit shutdown. 
Also, hydrates had been discovered 
in a compressor piping drip leg. 
Thus, a sequence of events was pos- 
tulated: 


« Process depressurization occurred too 
rapidly; 


Od 


liquid hydrates had formed as a result; 


« they were introduced into the 
compressor; 


& violent vibration ensued; 


% internal damage was highly likely. 


Disassembly and inspection con- 
firmed these suspicions. The “J” 
strips on the inboard end of the 
rotor had been flattened (Figure 3), 
necessitating installation of a 
spare rotor. However, because this 
was discovered at the very onset of 
the outage, the spare rotor could be 
installed without prolonging the 
planned outage that was already 
underway. Had Data Manager 2000 
not been in place to record this alarm 
condition and capture necessary 
dynamic data, the event would have 
gone unnoticed. After the 10-day 
outage, the machine would have 
been restarted, the undetected 
and severe internal damage would 
have aborted the startup, and the 
outage would have been prolonged 
for an additional four days while a 
spare rotor was installed. Because 
this is a process-critical compressor 
train, Suncor estimates the cost of 
lost production would have been in 
excess of $1 million CDN. The 
savings from this single event, 
occurring just 11 months after the 
DM2000 system was installed, paid 
for the entire cost of the system. 
Dramatic savings of this nature 
are typical for DM2000 users. 


Other Saves 


Suncor has realized other savings as 
a result of their DM2000 system, 
not just the above event. It was 
instrumental in helping diagnose 
a rotor dynamic issue on the 7K-20 
compressor, and resulted in a re- 
designed coupling and improved 
at-speed balance conditions to address 
chronic high-vibration problems 
that required frequent replacement 
(every 6 to 8 months) of the inboard 
bearing. The system was also useful 
when commissioning a new com- 
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pressor train in parallel with an 
existing train. During surge testing 
of the newly installed train, an anti- 
surge valve opened momentarily, 
dumping a high volume of process 
gas back into the suction end of the 
existing compressor train. The 
DM2000 system helped capture 
this event . It resulted in some damage 
to the existing train, but the plant 
has been able to run it at reduced 


HAD DATA MANAGER® 2000 NOT BEEN IN PLACE To RECORD THIS ALARM CONDITION AND 


CAPTURE NECESSARY DYNAMIC DATA, THE EVENT WOULD HAVE GONE UNNOTICED. 


speed to help ease the mechanical 
stress on the compressor until the 
next scheduled outage. Thus, DM2000 
is being actively used to manage 
asset stress rather than forcing a pre- 
mature outage. 


Epilog 

Suncor’s Upgrading Operations are 
managing their machines very effi- 
ciently. The Data Manager 2000 
system has allowed them to reduce 
downtime and repair costs on their 
critical rotating machinery. Suncor 
is very pleased with both the Data 
Manager 2000 system and Bently 
Nevada's turnkey project capability. 
Payback from the existing system 





has been so favorable that Suncor 
is currently looking at further enhance- ‘J’ STRIPS ON THE INBOARD END OF THE COMPRESSOR WERE DAMAGED 


ments to this system. 9 BY HIGH VIBRATION. | FIG. 3 
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